Abstract. Combining with the fundamental knowledge of astronomy, this paper implements an animation and interactive astronomical coordinates system by employing a series of animation platforms, such as 3D Max9.0 to model and render various types of objects and scenes, the After Effects7.0 for effects processing, the Premiere Pro2.0 for audio and video clipping, Cult 3D 5.3 for the interactive manipulation, and Gaussian simulation 6.5 for the user interface. In this paper, many animation design platforms and techniques have been used to develop a vivid, intuitive, and interactive celestial coordinate demo system, which will help to promote the popularization of astronomy knowledge.
Introduction
Astronomy is a subject of observation. It's development is closely related to the starry sky above us. As we use latitude and longitude to calibrate a place on earth, so many stars in the universe also need a way to determine their position, so the astronomical coordinate system came into being.
This subject is to simulate an astronomical coordinate system through the three-dimensional animation rendering and production software, post-synthesis software, video and audio editing software and interactive software. 3D modeling is a new technology which is popular in the world with the development of computer software and hardware technology in recent year. It's vivid and intuitive expression makes it can be widely used in many fields, and the prospect is very broad.
Relevant astronomical background knowledge
The concept of the celestial sphere. The relationship between the earth and other celestial bodies is clearly related to the movement of the earth itself. If we establish a space coordinate system with the earth's center mass as the origin, the position of stars will not be affected by the revolution of the earth in this coordinate system. While because of the rotation of the earth, all stars will rotate around an axis as a whole, which is the infinite extension line of the earth's rotation axis in space. Taking the observer as the center, with enough distance to make a sphere, the position of the object seen by the observer is the image of the celestial body projected on this sphere. People can use geometric knowledge to represent the position of the celestial body with the coordinates on the sphere. In astronomy, such a sphere is called the celestial sphere [1] . Equator coordinates. The basic axis of the equatorial coordinate system is the earth's rotation axis, the coordinates of the equatorial coordinate system are declination and right ascension. X is an object on the celestial body, intersecting the equator at point t through the celestial pole and x as the great circle. The arc length XT is called the declination of x point; The arc length mt is called right ascension of x point. The equatorial coordinates are independent of the ground position where the observer is located at, and are same for any location.
The system design and development
3D modeling and rendering. The first step of animation production is to build the model. First, we should run 3d max, then build a sphere in the perspective area, modify its parameters, and give it material, and finally render it [2] . It can build each of the planets in the solar system, such as the earth's rendering effect, as shown in figure 2. When all the stars in the solar system are built, we should set orbits and key frames for them to move. The frame is the smallest unit of the image in the animation, which is equivalent to every shot on the film. The animation between the key frames and the key frames can be created by the software, called transition or intermediate frames [3] . Of course, after the key frames, the lights and cameras should be arranged, so the solar system is made, as shown in figure 3. We need to construct a larger sphere out of the already done earth model. First, open the material editor, select the wireframe options for the basic parameters of the shading, and then modify the parameters to get the outline of the celestial sphere. There is also a need to build other models on the celestial sphere, such as the celestial equator, the ecliptic, the arctic, the Antarctic, the vernal equinox, the equinox, the earth's axis, and so on. As shown in figure 4 . Post -processing and special effects. After rendering the animation layer into the tiff sequence, it can be imported into After Effects 7.0 (AE). Then, in AE, the layers of animation are arranged on the timeline according to their respective time and then importing a picture of the sky as the background of the celestial sphere. We can add special effect to the celestial sphere to improve the viewing to draw audience, such as light, color, and so on. Then, the celestial sphere is marked in the AE, and the effect is shown in figure 5 [4] . By pressing ctrl + m, we can enter the render menu. Click on the lower left corner of the blue best settings, we can open the render settings to adjust the animation rendering into AVI video. Animation clips and synthesis. AE focuses on post -processing and special effects, but in video editing, cutting, dubbing, Premiere is undoubtedly better. The AE -rendered video was imported into Premiere, along with the previously prepared voiceover presentations and background music. Because previous animations and voiceover presentations are done separately, they are not synchronized over time and need to be adjusted.
On premiere's timeline, by clicking on " + "," -" on the keyboard, we can zoom in and out the fine degree of time. Through the shortcut c, the audio and video can be cut. The audio and video clips that was cut can be selected by pressing the shortcut key v, then they are adjusted in the position of the time line. When an audio and video clip is selected, you can also further edit it by right-clicking it. For example, its duration and field options [5] . We clip the video with reference to the dubbing . The final result is shown in figure 6 . Implementation of interactive interface. In order to enable users to operate on the celestial sphere, the interactive control section is needed. First, the celestial sphere system is processed in 3d Max, then the processed celestial sphere system is output to the .c3d file through the plug -in unit which is opened with Cult 3D. The next step is to create an interactive control section for the celestial system through the event planner. It would enable users to control the celestial sphere to rotate and stretch the lens, and also move the mouse to the specified location to display the annotated events. These can be implemented by the scene chart bar and action bar on the left side of the Cult 3D window. As shown in figure 7, each model is associated with the beginning of the world through an event. Then you can click the button to export it to the .co file to publish internet files. At this point, the animation demonstration part and the celestial sphere interactive control part is finished, in order to reflect the humanization, the following work is to build a friendly interactive interface.
Running Funder Abstruse, it can create the hierarchy in the project manager, click the button object in the left toolbar, and you can set its appearance, timing, action, etc. in the property box. The left toolbar also provides text objects, picture objects, sound objects, image objects, and so on. You can click and drag through the cross cursor to define the location and size of its window, and through the property box to define its data source and other attributes. Founder abstruse supports a variety of data sources format, the mpg format. MP3 format. Png format, co format can be successfully imported. After the production, it can be package into a CD -rom to publish, and was output into the. exe file [6] . 
Summary
This subject realizes the subject goal by using the solar system and the celestial sphere as the modeling object. In the design and implementation of the system, we use 3D modeling and rendering, audio and video synthesis and processing, integrated variety of technologies into one, finally achieved a complete celestial equator coordinate system demonstration and interactive control system. The animation is smooth, the explanation is clear, the interactive interface is very simple and intuitive.
Through the production of this system, it improves my ability to use a variety of technologies, a variety of technical platforms for comprehensive practical development, and also improves my ability to learn and master other disciplines knowledge. Due to the limitation of time and computer hardware equipment, the fine degree of 3d modeling and animation production is still to be further improved.
